Translucent culture media are essential for the determination of gonococcal colony types. In this study two hemoglobin-free, translucent culture media were compared with Thayer-Martin (TM) medium for the primary isolation of Neisseria gonorrhoeae from male urethral specimens. The antibiotic-free translucent medium (GCB) and the translucent medium containing vancomycin, colistin, and nystatin (VCN) were as efficient as TM medium in detecting positive specimens. In fact, VCN medium gave positive results significantly more often than TM medium (P < 0.05). The amount of growth on positive plates was comparable for all three media. Contaminants were noted most often on GCB medium (P < 0.0001), and the frequency of contaminants with TM plates exceeded that of VCN plates (P < 0.0001). The high isolation rate of N. gonorrhoeae with VCN hemoglobin-free culture medium and its lower cost and greater ease of preparation make it a suitable alternative to TM medium for use with male urethral specimens.
The introduction of Thayer-Martin (TM) medium in 1964 (13) provided a means of isolating Neisseria gonorrhoeae in specimens contaminated with other more rapidly growing organisms. In the past decade the antibiotics and supplements used in this medium have been changed (7, 14) , but it remains widely used for isolating N. gonorrhoeae from clinical specimens.
For some research purposes, however, TM medium has some disadvantages. The description in 1963 of four distinct colony types of N. gonorrhoeae with varying virulence for human volunteers (4) established the framework for further studies of virulence and host resistance in gonococcal infections. Antibiotics may produce some distortion in colonial morphology (3), but colony types can still be distinguished on media containing antibiotics (5) . The hemoglobin contained in TM medium, however, makes it unsuitable for colony typing (4) .
In ongoing studies of gonococcal virulence in our laboratory, we have used hemoglobin-free media for the primary isolation of the gonococcus from male urethral sperimens. Preliminaiy observations suggested that these media were as effective as TM medium. The present study prospectively compares TM medium with a hemoglobin-free selective medium and with a hemoglobin-free nonselective medium in primary isolation of N. gonorrhoeae from male urethral specimens.
MATERIALS AND METHODS
The study population included 375 men who sought treatment at the DeKalb County (Georgia) Veneral Disease Clinic because of symptoms of urethritis. All patients were examined by one of the authors. A small cotton-tipped swab was inserted into the distal urethra and rolled onto a glass slide for Gram staining. This swab was then used to inoculate three media. The sequence of inoculation of the culture plates was randomized. The nonselective medium (GCB) contained GC Agar Base (BBL) enriched with the chemically defined Isovitalex supplement, 10 ml/liter (BBL), without hemoglobin. The hemoglobin-free selective medium (VCN) contained GC Agar Base with Isovitalex, as well as vancomycin, 3 Ag/ml; colistin, 7.5 Ag/ml; and nystatin, 12.5 U/ml. The TM medium was identical to VCN except that it contained hemoglobin. All media were prepared by the Media Unit of the Center for Disease Control.
All culture plates were placed in a candle extinction jar immediately after inoculation and were held at room temperature for the duration of the clinic. Within 3 h, the plates were removed from the jar, streaked with a wire loop, and incubated in a candle extinction jar at 35 C in the authors' laboratory. The three culture plates containing specimens from each patient were incubated in the same candle jar. Cultures were examined at 24 and 48 h. When the different media gave divergent results for N. gonorrhoeae, the plates were also reexamined at 72 h. The extent of growth of N. gonorrhoeae was recorded as light (limited to primary streaked area), moderate (extending to secondary streaks), or heavy (abundant in all streaked areas). Isolates were identified as N. gonorrhoeae on the basis of Gram stain, colony type, oxidase reaction, and sugar fermentation tests.
If one or more of the three culture plates was positive for N. gonorrhoeae, this was interpreted as indicating that the patient had gonorrhea. Negative results with any of the three media, when another of the three media was positive, were considered false negatives. In the first 235 cases, the degree of contamination after 24 h of incubation was recorded semiquantitatively for each culture medium as follows: 0, no contaminants; 1+, less than 15 colonies on the plate; 2+, more than 15 colonies but not extending along entire streaked area; 3+, contaminants extending over entire streaked area.
Isolation rates of N. gonorrhoeae on the three media (see Table 1 ) were analyzed statistically by using the comparison of proportions in paired samples (12) ; the amount of growth of N. gonorrhoeae (see Table 3 ) and the amount of contamination (see Table 4 ) were analyzed by using a standard Z test for population proportions (12) .
RESULTS
Of the 375 cases studied, cultures were positive for N. gonorrhoeae on at least one medium in 169 cases (45%). Similarly, more positives were detected with GCB medium than with TM medium, but the difference was not statistically significant (0.05 < P < 0.1). There was no significant difference in isolation rate between GCB and VCN media. Table 2 details the culture results from the 169 positive cases. For all media used, more cultures were positive after 48 h than at 24 h of incubation. For TM medium, which showed the greatest increase (6%), nine additional cultures were positive after 48 h.
In 144 cases in which all three media were positive at 24 h, the amount of growth of N. gonorrhoeae was recorded semiquantitatively (Table 3 ). There were no statistically significant differences in growth on the three media.
However, the degree of contamination differed markedly for the three media. Table 4 shows the amount of contamination noted on each type of medium in the first 235 cases studied. The proportion of culture plates with heavy (3+) contamination was greater for GCB medium than for VCN medium (P < 0.0001) or for TM medium (P <0.0001). Conversely, both TM and VCN medium gave a higher proportion of cultures free of observable contaminants than did GCB medium (P< 0.0001). VCN medium was free of contaminants more often than TM medium (P < 0.0001). Light (1+) and moderate (2+) contamination occurred most often on GCB medium and least often on VCN medium (P < 0.005). DISCUSSION In selecting a culture medium for the processing of clinical specimens, one must consider its reliability, cost, and ease of preparation and use. This study shows that GCB and VCN hemoglobin-free culture media provide isolation rates of N. gonorrhoeae from male urethral specimens which are comparable to the isolation rates obtained with TM medium. In fact, the isolation rate with VCN medium was somewhat greater than with TM medium. In addition, growth of contaminant organisms was much less frequent and less extensive with VCN medium than with TM medium, making VCN plates easier to read and perhaps accounting in part for the better isolation rate with this medium.
A recent study comparing TM medium with a nonselective chocolate agar medium showed no significant advantage for TM medium in cultures of male urethral specimens (2) . Of 27 positive cultures from male urethral specimens, 26 were detected with TM medium and 25 with chocolate agar (2) . In a study comparing TM and VCN media in women, 5 of 90 cervical isolates of N. gonorrhoeae were recovered only on TM medium, whereas 18 isolates grew only on VCN medium (9) . These findings with VCN and TM media in women are similar to our results in men, but in our study the nonselective medium (GCB) was also shown to have an isolation rate equivalent to TM medium. In contrast to these results, Chandler et al. found higher isolation rates with TM medium than with VCN medium in cervical specimens, although these authors also noted that TM medium became contaminated more often than VCN medium (10) . The basis for these conflicting results in previous studies of cervical cultures is unclear.
A modified form of TM medium was introduced in 1971 as a transport medium (8) , and was subsequently found useful for the routine isolation of the gonococcus (6) . The modified medium contains more agar and dextrose than TM medium, and also incorporates trimethoprim. When modified TM medium was compared with TM medium with regard to isolation rates, no difference was found in male urethral specimens, but modified TM detected significantly more cervical isolates, probably as a result of suppression of Proteus overgrowth (6) .
Some strains of N. gonorrhoeae have been reported to exhibit varying degrees of susceptibility to vancomycin (1, 11) . In the present study only one isolate was recovered from GCB medium in the absence of growth on both VCN and TM media. However, if only GCB and TM media had been used, nine isolates would have been recovered only on GCB medium and two isolates only on TM medium. These results might have suggested that some strains were susceptible to vancomycin, but the high isolation rate observed with VCN medium suggests that vancomycin susceptibility is not responsible for the differences observed between GCB and TM media in this study. Although vancomycin susceptibility may occur, its incidence must be low in our patient population, making the routine use of a nonselective medium unnecessary in men with urethritis.
Based on the costs shown in a current price list (BBL), the hemoglobin in standard TM medium accounts for approximately 4% of the total cost of the ingredients used in the medium. To prepare this medium, one must suspend a measured amount of hemoglobin in distilled water. Hemoglobin-free media cost somewhat less to use, since the hemoglobin is eliminated and the preparation is simpler.
The higher rate of cultural positivity at 48 h than at 24 h observed with all media indicates that cultures on any of the media should be incubated for 48 h before they are discarded. In general, plates will be easier to read at 48 h because the colonies will be larger, but plates should also be examined at 24 h because overgrowth of other organisms may be more complete at 48 h. Although the isolation rate of N. gonorrhoeae with the nonselective GCB medium was equivalent to that of VCN medium, the high frequency of heavy contamination with other organisms made evaluation of GCB plates more tedious than evaluation of the VCN plates.
The results of this study indicate that VCN medium is at least as effective as TM medium for primary isolation of N. gonorrhoeae from VOL. 1, 1975 male urethral specimens. In addition, contamination was less prominent with VCN medium. The translucent medium not only facilitates interpretation of the oxidase reaction but also allows colonies to be typed. Hemoglobin-free media deserve consideration and further study as an alternative to TM medium for culturing the gonococcus.
